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Abstract.—A lectotype is designated for the tessellated scale, Eucalym- 
natus tessellatus (Signoret). The three immature instars and the adult female 
are described and illustrated, and a key for the separation of all instars 1s 
presented. 


The tessellated scale, Eucalymnatus tessellatus (Signoret, 1873), is pri- 
marily a leaf-infesting soft scale and a greenhouse pest. In Florida, infesta- 
tions of the tessellated scale are often of economic importance in commer- 
cial nurseries whenever pest management practices are neglected (Dekle, 
1973). It occurs most commonly on palms but has been found on a wide 
range of host plants (Riddick, 1955). Borchsenius (1957) suggested that Æ. 
tessellatus probably originated in South America and was disseminated by 
man to all parts of the world on its cultivated hosts. 

Much confusion has resulted from attempts to identify immature or young 
adult female specimens of E. tessellatus. The immature stages were previ- 
ously undescribed and easily confused with members of the genus Coccus. 
Some authors (Kirkaldy, 1902; Steinweden, 1929) went so far as to include 
the tessellated scale in the genus Coccus because of the similarity of the 
younger stages. 

Because of its economic importance and uncertain relationship with the 
genus Coccus, a morphological study of E. tessellatus was initiated. Here 
presented are a redescription and illustration of the adult female and de- 
scriptions and illustrations of three immature instars of E. tessellatus. Males 
are unknown. 


! Part of a thesis submitted by the first author to the Graduate School of Auburn University 
in partial fulfillment of the M.S. degree requirements. 
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Terminology employed in the descriptions is mainly after Williams and 
Kosztarab (1972). Measurements (based on ten specimens) are given in mi- 
crons and presented in the text as an average followed by the range in 
parentheses. In the material studied. detailed collection data are given for 
the type-series of the species. Additional records include only the locality. 
host plant. and depository of the material studied. The study is based on 
material from the National Museum of Natural History Coccoidea Collec- 
tion. Beltsville, Maryland (USNM), the Auburn University Coccoidea Col- 
lection, Auburn University. Alabama (AU), and Naturhistorishes Museum. 
Vienna, Austria (NMVA). 


Eucalymnatus tessellatus (Signoret) 


Lecanium tessellatum Signoret, 1873: 401; Douglas, 1886: 77: 1887: 25: 
Cockerell, 1893: 51; 1894a: 19: 1894b: 73: 1894c: 312; Newstead, 1894: 
234; Cockerell and Parrott, 1899: 229; King, 1899: 254; 1901: 312; Green, 
1904a: 205; 1907: 197. 

Lecanium perforatum Newstead, 1894: 233: 1897: 75: Cockerell, 1895: 257: 
King, 1901: 312: Thro, 1903: 212; Tullgreen, 1906: 91; Green, 1907: 197: 
Costa Lima, 1923: 35. 

Lecanium tessellatum var. swainsonae Cockerell, 1897a: 109; 1897b: 90: 
Cockerell and Parrott, 1899: 229. 

Lecanium tessellatum var. perforatum Cockerell, 1897b: 90: Quaintance, 
1897: 91: Cockerell and Parrott, 1899: 229; Green. 1904a: 207. 

Lecanium (Eucalymnatus) tessellatum Signoret, Cockerell and Parrott. 
1901: 57: Green, 1904b: 206; Newstead. 1917: 130. 

Eucalymnatus tessellatus (Signoret), Cockerell, 1902: 452; Fernald. 1903: 
166: Sanders, 1909: 435: Dietz and Morrison. 1916: 243: Bodkin, 1917: 
108; Lawson, 1917: 186; Costa Lima, 1923: 35: Hall, 1923: 55; Hollinger. 
1923: 41; Merrill and Chaffin, 1923: 260: Trimble, 1925: 6: 1928: 44; Bal- 
lou, 1926: 23: Essig, 1926: 300: 1958: 300; Leonard, 1926: 196: Takahashi, 
1928: 343: 1929: 56; 1939: 262; Lizer y Trelles, 1937: 352: Lindinger. 1935: 
138: 1943: 147; Mamet, 1943: 152; 1949: 26; 1952: 171: Wolcott, 1948: 170: 
Zimmerman, 1948: 318: Borchsenius, 1950: 146: 1957: 306: Ebeling. 1950: 
679; Schmutterer, 1952: 551; Bodenheimer, 1953: 94; Merrill, 1953: 94: 
Riddick, 1955: 3; Simmonds, 1957: 8; Metcalf. Flint, and Metcalf. 1962: 
869; De Lotto, 1965: 193; Beardsley, 1966: 487; Ezzat and Hussein, 1967: 
397; Avidov and Harpaz. 1969: 164; Nur. 1971: 305; Dekle, 1973: 1: 1974: 

| l; Koteja, 1974: 249; Kozarzhevskaya and Reitzel, 1975: 5: Gill. Naka- 

| hara, and Williams, 1977: 11. 

| Coccus tessellatum (Signoret), Kirkaldy, 1902: 106: Steinweden, 1929: 202. 
Lecanium subtessellatum Green, 1904a: 206; 1907: 197: Costa Lima. 
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Eucalymnatus perforatus (Newstead), Fernald, 1903: 166: Essig, 1913: 113: 
Bodkin, 1917: 108. 

Eucalymnatus tessellatus swainsonae (Cockerell), Fernald, 1903: 167; Costa 
Liver, PH Sr 

Lecanium (Eucalymnatus) perforatum Newstead, Pettit and McDaniel, 
1920: 18. 

Lecanium tessellatum obsoletum Green, 1922: 1024. 

Lecanium tesselatum obsoletum Green, Ramakrishna Aiyar, 1926: 454. 

Lecanium tesselatum Signoret, Ramakrishna Aiyar, 1926: 454. 

Eucalymnatus tesselatus (Signoret), Balachowsky, 1927: 185; 1938: 257. 


Type material.—Through the courtesy of Dr. A. Kaltenback of the Na- 
turhistorishes Museum, Vienna, Austria, the authors have received for 
study dry material of three fully-grown adult females and several immature 
soft scale insects labelled "'tesselatum, det. Signoret. auf Caryota ursus. Im 
Pflanzenhause gefunden." The collection data of this material (cf. "Cette 
espece nous a été communiquée par M. le professeur Planchon, de Mont- 
pellier, qui l'a récoltée dans les serres, sur le Caryota ursus" in the original 
description of Lecanium tesselatuin Signoret, 1873: 401); the inscription 
‘det. Signoret,” as well as the fact that Signoret described only one species 
of scale insect with the specific name tessellatum, indicate that these spec- 
imens are syntypes of Lecanium tessellatum Signoret, 1873. 

We have selected an adult female (slide number AL-13-77c) from a series 
of five slides prepared from this dry material of Signoret’s and here designate 
it as LECTOTYPE. The four specimens on the remaining four slides are des- 
ignated as paralectotypes. Stages of the paralectotypes are: adult female (1): 
first-instar (2); and second-instar female (1). The lectotype and three para- 
lectotype slides have been deposited in the Naturhistorishes Museum, Vi- 
enna, Austria. One paralectotype slide has been deposited in the National 
Museum of Natural History Coccoidea Collection, Beltsville, Maryland. 


KEY TO THE STAGES OF EUCALYMNATUS TESSELLATUS 


l. Anal plates with 1 apical seta about % length of body: submarginal 


iiberclessabsent: CHEM. eet RR TTE first-instar (Fig. 2) 
— Anal plates with apical setae less than length of anal plates; sub- 

mareinmal tubercles present oe t t T LITT 2 
2. Anal ring with 6 anal ring hairs; 1 submarginal tubercle on each side 

of body between spiracular furrows ..... second-instar female (Fig. 3) 
— Anal ring with 8 anal ring hairs; 4 to 11 submarginal tubercles scat- 

tered over entire margine 3297-757 TETTE 3 


3. Large discoidal pores present anterior to anal plates; numerous dor- 
sal setae present; ventral multilocular pores present in vulvar area 
AA MC ee vci n nr cc TE adult female (Fig. 1) 


E e —— —— MÀ 
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- Large discoidal pores absent anterior to anal plates: dorsal setae 
absent; ventral anal multilocular pores absent ................... 
ons dU ET E M CL Td third-instar female (Fig. 4) 


ADULT FEMALE 
Fig. I 

Material studied.—Lectotype (NMVA), | paralectotype (USNM), 25 
(AU), 4 (USNM): Caryota urens, Caracas, Venezuela; Cocos nucifera, 
Hilo, Hawaii; Ficus aurea, St. Petersburg, Florida; Jasminum sp., Ancon, 
Canal Zone: Persea sp., Lake Placid, Florida; Sabal sp., New Orleans, 
Louisiana; Everglades National Park, Florida; Zingiber sp., Cypress Gar- 
dens, Florida. 

General appearance.—At maturity, derm heavily sclerotized and divided 
into platelike regions. Color dark brown to nearly black. Body shape ovoid 
to deltoid, slightly convex. Body (Fig. 1A) usually widest posteriorly. Slide 
mounted specimens 1691—3589 long, 922-3044 wide. 

Dorsal surface.—Derm divided into platelike areas, sclerotized, with 
small clear areas occurring over entire dorsum, but most numerous margin- 
ally. Large irregular patterns in derm in 2 submedian rows posteriorly. Mar- 
ginal setae (Fig. 1B) 17 (12-21) long, blunt to slightly fringed, usually bent 
posteriorly, distributed as follows: 37 to 57 between anterior spiracular se- 
tae, 11 to 18 on each side between anterior and posterior spiracular setae, 
79 to 98 on posterior of body. Body setae (Fig. 1C) 8 (7-10) long, thick 
throughout length, usually bent, blunt apices, usually in or near clear areas 
between plates of derm, numerous. Three spiracular setae (Fig. 1D) in each 
spiracular furrow; median seta 49 (41-58) long, 6 (4-12) wide, thick through- 
out length, lateral setae 19 (12-26) long, 5 (4—9) wide, all setae with acute 
to rounded apices. Submarginal tubercles (Fig. 1E) cylindrical with inner 
filament, 8 to 11 present submarginally around entire body, I0 (7-11) in 
diameter. Bilocular pores (Fig. IF) 1.4 (1.0-2.0) in diameter in clear areas 
in derm, numerous. Simple disc pores (Fig. 1G) 1.4 (1.0—2.0) in diameter 
scattered over dorsum, much less numerous than bilocular pores. Five to 
10 larger disc pores 2.9 (2.4—3.7) in diameter anterior to anal plates. No 
ducts detected. Eyes submarginal on dorsum just above level of antennal 
scape. 

Anal plates (Fig. 1H,. 1H;): Each plate triangular with acute angles: 165 
(147-176) long. 75 (65-87) wide; cephalolateral margin 111 (99-124) long. 
caudolateral margin 113 (100—139) long. Each plate with 4 apical setae and 
3 to 5 subapical setae. Anal fold with 2 pairs of fringe setae, lateral pair 
longer. Anal ring (Fig. 1I) notched laterally, 35 (27-43) long. 58 (49-65) 
wide; with 8 hairs and 2 irregular rows of pores. 

Ventral surface.—Derm membranous. Ventral submarginal setae (Fig. 1J) 
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Eucalymnatus tessellatus, adult female. See text for explanation of A-O. 
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7 (5-9) long, bristlelike, scattered around entire submargin. Body setae 7 
(5-7) long, similar to submarginal setae, scattered over venter: 2 pairs of 
bristlelike interantennal setae, median pair longer; | to 3 setae near base of 
each coxa. One pair of large prevulvar setae; 2 smaller pairs of prevulvar 
setae anterior to large pair. Antennae (Fig. 1K) well developed, 7- or 8- 
segmented; total length 322 (258-363). Legs well developed, 494 (430—564) 
long. with tibiotarsal sclerotization and free articulation; claws without den- 
ticle; 2 knobbed claw digitules; 2 slender, knobbed tarsal digitules, extend- 
ing past apex of claw. Spiracular furrows with pore band | or 2 pores wide: 
each anterior pore band with 20 to 30 pores; each posterior pore band with 
25 to 42 pores. Simple conical pore (Fig. IL) anterior to each antennal 
scape. Quinquelocular pores (Fig. 1M) in spiracular furrows and a few in 
anal area. Multilocular pores (Fig. IN) with 6 to 10 loculi in vulvar area and 
a few in spiracular furrows. Microducts (Fig. 10) scattered over entire ven- 
ter. Tubular ducts not detected. 


FIRST-INSTAR 
ice, 


Material studied.—2 paralectotypes, 27 (AU), 6 (USNM): Caryota urens, 
Caracas, Venezuela; Ficus aurea, St. Petersburg, Florida; Jasminum sp., 
Ancon, Canal Zone; Zingiber sp., Cypress Gardens, Florida. 

General appearance.— Body (Fig. 2A) flat. elongate-oval, reddish brown, 
widest in middle area of body. Slide mounted specimens 353-402 long, 204- 
241 wide. 

Dorsal surface.—Derm membranous. Marginal setae (Fig. 2B) 15 (12-17) 
long, pointed, usually bent posteriorly, distributed as follows: 12 between 
anterior spiracular setae, 2 on each side between anterior and posterior 
spiracular setae, 16 on posterior of body. No body setae detected. Three 
spiracular setae (Fig. 2C) in each spiracular furrow; median seta 12 (10-14) 
long, thick throughout length, lateral setae 4 (4—5) long, all setae with acute 
to blunt apices. Submarginal tubercles absent. Bilocular pores (Fig. 2D) in 
6 longitudinal rows. Apex of head with 2 (membranous) trilocular pores 
(Fig. 2E). Simples disc pores (Fig. 2F) in 2 submarginal rows and 1 near 
each trilocular pore. No ducts detected. Eyes present on margin just above 
level of antennal scape. 

Anal plates (Fig. 2G): Each plate elongate-triangular with rounded angles: 
50 (47-56) long, 22 (15-25) wide: cephalolateral margin 30 (26-35) long, 
caudolateral margin 32 (27-36) long. Each plate with 4 apical setae, 3 on 
apex of plate, | in small notch on median edge of plate: median seta on apex 
144 (114—161) long. Each plate with I subapical seta. Anal fold with 1 pair 
| of fringe setae. Anal ring (Fig. 2H) quadrate with large lateral notch, 6 hairs 
and 2 rows of pores. 

Ventral surface.—Ventral submarginal setae (Fig. 21) tn a row of 7 setae 
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Fig. 2. Eucalymnatus tessellatus, first-instar. See text for explanation of A-K. 
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on each side of abdomen, | between spiracular furrows on each side of 
body, and ] pair at apex of head: short, bristlelike. Body setae similar to 
submarginals, in a submedian row on each side of abdomen. Two or 3 large 
interantennal setae. Three pairs of large, posterior, submedian setae, pos- 
terior pair longest. Antennae well developed. 6-segmented, 108 (103-114) 
long. Legs well developed, 157 (137—172) long, without tibiotarsal scleroti- 
zation or free articulation; claws without denticle; 2 knobbed claw digitules: 
2 slender, knobbed tarsal digitules, except prothoracic tarsi with 1 digitule 
setiform. Spiracular furrows with quinquelocular pores (Fig. 2J); each an- 
terior pore band with 3 or 4 pores: each posterior pore band with 4 pores. 
Multilocular pores with 6 to 9 loculi occasionally in spiracular furrows. 
Microducts (Fig. 2K) between submarginal and body setae on abdomen. 2 
to 4 between spiracular furrows, and 2 lateral to each antennal scape. 
Tubular ducts not detected. 


SECOND-INSTAR FEMALE 
Lio 


Material studied.—1 paralectotype, 10 (AU), 4 (USNM): Ficus aurea, 
St. Petersburg, Florida; Jasminum sp., Ancon, Canal Zone: Sabal sp.. New 
Orleans, Louisiana; Zingiber sp., Cypress Gardens, Florida. 

General appearance.—Body (Fig. 3A) flat, oval, adhering so closely to 
the leaf surface as to be nearly transparent, light golden in color. Slide 
mounted specimens 773-1200 long, 426—742 wide. 

Dorsal surface.—Derm membranous. Marginal setae (Fig. 3B) 16 (15-16) 
long, blunt to slightly fringed, usually bent posteriorly, distributed as fol- 
lows: 16 to 20 between anterior spiracular setae, 3 to 5 on each side between 
anterior and posterior spiracular setae, 28 to 33 on posterior of body; a few 
near anal cleft much longer and hairlike, 28 (16—37) long. No body setae 
detected. Three spiracular setae (Fig. 3C) in each spiracular furrow: median 
seta 18 (16-27) long, thick, straight, with slightly rounded apex: lateral setae 

| 10 (9-12) long with rounded to acute apices. Submarginal tubercles (Fig. 

| 3D) cylindrical with inner filament, usually 2, 1 on each side of body between 

! spiracular furrows. Bilocular pores (Fig. 3E) with inner filament and simple 
disc pores (Fig. 3F) scattered over dorsum. No ducts detected. Eyes sub- 
marginal on dorsum just above level of antennal scape. 

Anal plates (Fig. 3G,, 3G,): Each plate triangular with lateral angles point- 
| ed; cephalolateral and caudolateral margins slightly concave, often notched 
' on median margin; 72 (65-74) long, 34 (28-40) wide; cephalolateral margin 

50 (43-53) long, caudolateral margin 50 (40—53) long. Each plate with 4 
apical setae and | subapical seta. Anal fold with 2 pairs of fringe setae. 
‘lateral pair longer. Anal ring (Fig. 3H) laterally notched, with 6 hairs and 
-| 2 rows of pores. 
| Ventral surface.—Ventral submarginal setae (Fig. 31) bristlelike. in 2 lon- 


Gy 


Fig. 3. Eucalymnatus tessellatus, second-instar female. See text for explanation of A-N. 
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gitudinal rows on abdomen, each row with 7 setae, | to 3 between spiracular 
furrows. Body setae (Fig. 3J) in 4 rows on abdomen and | seta near each 
coxa, shorter than submarginals, bristlelike; 2 pairs of bristlelike interan- 
tennal setae, median pair longer. Three pairs of posterior, submedian setae, 
posterior pair longest. Antennae (Fig. 3K) well developed, 6-segmented, 146 
(136-158) long. Legs well developed, 211 (198—248) long, without tibiotarsal 
sclerotization or free articulation; claw without denticle; 2 knobbed claw 
digitules; 2 slender, knobbed tarsal digitules. Spiracular furrows with pore 
bands | or 2 pores wide: each anterior pore band with 7 to 10 pores: each 
posterior pore band with 8 to 12 pores. Simple conical pore (Fig. 3L) anterior 
to each antennal scape. Quinquelocular pores (Fig. 3M) in spiracular fur- 
rows. Multilocular pores with 6 to 9 loculi occasionally in spiracular fur- 
rows. Microducts (Fig. 3N) scattered over venter and in submarginal row 
around body. Tubular ducts not detected. 


THIRD-INSTAR FEMALE 
Fig. 4 


Material studied.—20 (AU), 5 (USNM): Caryota urens, Caracas. Vene- 
zuela; Jasminum sp., Ancon, Canal Zone; Sabal sp., New Orleans, Loui- 
siana; Mobile, Alabama. 

General appearance.—Body (Fig. 4A) asymmetrical, flat, ovate, adhering 
so closely to the leaf surface as to be nearly transparent, light golden in 
color. Slide mounted specimens 1299-2166 long, 804—136] wide. 

Dorsal surface.—Derm membranous. Marginal setae (Fig. 4B) 15 (12-18) 
long, pointed, bifid, or slightly fimbriate, usually bent posteriorly, distrib- 
uted as follows: 30 to 35 between anterior spiracular setae, 7 to 11 on each 
side between anterior and posterior spiracular setae, 49 to 68 on posterior 
of body: a few near anal cleft much longer and hairlike, 28 (25-37) long. No 
body setae detected. Three spiracular setae (Fig. 4C) in each spiracular 
furrow; median seta 26 (19-31) long, thick throughout length, acute apex, 
often somewhat hooked in appearance; lateral setae 13 (6-16) long with 
rounded apices. Submarginal tubercles (Fig. 4D) cylindrical with inner fil- 
ament, 4 to 7 around entire body. Bilocular pores (Fig. 4E) with inner fil- 
ament and simple disc pores (Fig. 4F) scattered over dorsum. No ducts 
detected. Eyes submarginal on dorsum just above level of antennal scape. 

Anal plates (Fig. 4G,, 4G»): Each plate triangular with lateral angles point- 
ed: cephalolateral and caudolateral margins slightly concave: 110 (99-114) 
long, 52 (43-61) wide; cephalolateral margin 73 (62-93) long, caudolateral 
margin 78 (74-80) long. Each plate with 4 apical setae and 2 subapical setae. 
Anal fold with 2 pairs of fringe setae. lateral pair longer. Anal ring (Fig. 
4H) laterally notched, with 8 hairs and 2 rows of pores. 

Ventral surface.— Ventral submarginal setae (Fig. 41) bristlelike, scattered 
around entire submargin. Body setae (Fig. 4J) scattered over body and I or 
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Fig. 4. Eucalymnatus tessellatus, third-instar female. See text for explanation of A-N. 
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2 near each coxa, shorter than submarginals, bristlelike; 2 pairs of bristlelike 
interantennal setae, median pair longer. Three pairs of posterior, submedian 
setae, posterior pair longest. Antennae (Fig. 4K) well developed. 7-seg- 
mented, 218 (186-260) long. Legs well developed, 311 (275-343) long, with- 
out tibiotarsal sclerotization or free articulation: claws without denticle: 2 
knobbed claw digitules; 2 slender, knobbed tarsal digitules. Spiracular fur- 
rows with pore bands | or 2 pores wide; each anterior band with 10 to 17 
pores: each posterior pore band with 11 to 21 pores. Simple conical pore 
(Fig. 4L) anterior to base of each antennal scape. Quinquelocular pores 
(Fig. 4M) in spiracular furrows. Multilocular pores with 6 to 9 loculi occa- 
sionally in spiracular furrows. Microducts (Fig. 4N) numerous over venter 
except for median area between legs. Tubular ducts not detected. 


DISCUSSION 


Steinweden (1929) and Ferris (in Zimmerman, 1948) felt that Eucalym- 
natus tessellatus belongs in the genus Coccus, stating that the only char- 
acter separating E. tessellatus from members of the genus Coccus is the 
hardened and tessellated derm. However, compared to Coccus hesperidum 
Linnaeus, the type-species of the genus Coccus, E. tessellatus exhibits 
many differences: Lack of dorsal and ventral tubular ducts, blunt to slightly 
fringed rather than pointed to slightly fringed marginal setae. blunt rather 
than pointed dorsal body setae, 8- rather than 7-segmented antennae, and 
a laterally notched rather than ovate anal ring. There are similarities be- 
tween the two species: Possession of submarginal tubercles, two pairs of 
fringe setae, and eight anal ring hairs. 

A final decision as to the placement of Eucalymnatus tessellatus cannot 
be made until the genus Coccus is revised, the immatures of Coccus are 
studied, and other species placed in the genus Eucalymnatus are studied. 
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